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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Species I in the reply filed on 26 October 2007 is 
acknowledged. Claims 1-20 read on Species I; claims 8, 15 and 18 are generic to Species I and 
II. Claim 21 has been withdrawn as being directed to non-elected invention. The election 
requirement is made final. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 17 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 17 recites "I=I m ax = Io" and "I=I m j n =0". I, I max , Ioand I m j n are not defined. 

Claim Rejections - 35 USC §103 

4. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

5. Claims 1-3 and 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liou 
(U.S. Patent 6,292,299 Bl) in view of Li et al. (U.S. Patent 6.707,960 B2) and Bosomworth 
(U.S. Patent 3,700,791). 

Regarding claim 1, Liou discloses in FIG. 3 an optical device comprising an input port 
355, an output port 365, thin film filter 100 and face 1 10 and other faces. Face 1 10 is coated 
with a reflective material 120. Liou teaches in FIG. 3 that the filter can move in the z direction. 
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FIG. 3 shows a pass-through state when the light beam hits the upper part of surface 110. It is 
understood that when the light beam hits the lower part with the reflector 120, light beam is 
blocked. It is also understood that when the filter moves in the z direction between a pass- 
through state and a blocking state, the light beam will hits the boundary between the upper 
surface and the lower surface (corresponding to transient state of instant claim). The differences 
between Liou and the claim invention are (a) Liou does not teach dual fiber collimator and (b) 
Liou does not teach the thickness of the reflector. Dual fiber collimator is well known in the art. 
For example, Li et al. teaches in FIG. 1 A and FIG. IB the use of dual fiber collimator in an 
application similar to Liou. By comparing FIG. 1 A and FIG. IB of Li et al. and FIG. 3 of Liou, 
one of ordinary skill in the art would have recognized that it is obvious to replace the two 
collimators 350 and 370 with a dual fiber collimator. One of ordinary skill in the art would have 
been motivated to combine the teaching of Li et al. with the optical device of Liou because a 
dual fiber collimator reduces space and simplifies alignment between the collimator and the 
filter. Thus it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a dual fiber collimator, as taught by Li et al., in the optical device of 
Liou because a dual fiber collimator reduces space and simplifies alignment between the 
collimator and the filter. 

The combination of Liou and Li et al. still fails to teach the thickness of the reflector. 
Bosomworth teaches in col. 2, lines 57-60 that the thickness of each layer in a thin film mirror is 
a particular fraction or multiple of the wavelength at which the reflective-to-transmissive 
transition must occur. One of ordinary skill in the art would have been motivated to combine the 
teaching of Bosomworth with the modified optical device of Liou and Li et al. because the 
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principles are based on the physics of optics. Thus it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to select a thickness that is an integer 
multiple of the wavelength at which reflective-to-transmissive transition must occur for the 
reflector, as taught by Bosomworth: in the modified optical device of Liou and Li et al. because 
the principles are based on the physics of optics. 

Regarding claim 2, Liou teaches the pass-through state. 

Regarding claim 3, Liou teaches the blocking state. 

Regarding claims 6-7, Liou teaches in col. 3 a line 9 that the reflector 1 10 is a coating of 

gold. 

6. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liou and Li et 
al. as applied to claims 1-3 and 6-7 above, and further in view of Pan et al. (U.S. Patent 
5,742,712). 

Liou and Li et al. have been discussed above in regard to claims 1-3 and 6-7. The 
difference between Liou and Li et al. and the claimed invention is that Liou and Li et al. do not 
teach a relay. Liou teaches using a positioner for moving the filter and Li et al. teaches 
mechanical pivot for moving the mirror. It is understood that any mechanical device can be used 
for moving the device as long as the device can provide adequate force and speed. Pan et al. 
teaches in FIG. 1 relay 12 for moving a filter in an apparatus similar to that of Liou and Li et al. 
One of ordinary skill in the art would have combined the teaching of Pan et al. with the modified 
optical device of Liou and Li et al. because the substitution of the known relay for a positioner or 
mechanical pivot would have yielded predictable results to one of ordinary skill in the art at the 
time of the invention. Thus it would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to use relay for moving the filter, as taught by Pan et aL in the 
modified optical device of Liou and Li et al. because the substitution of the known relay for a 
positioner or mechanical pivot would have yielded predictable results to one of ordinary skill in 
the art at the time of the invention. 

7, Claims 8 and 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liou 
(U.S. Patent 6,292,299 Bl) in view of Scobey et al. (U.S. Patent 6,320,996 Bl). 

Regarding claim 8, Liou discloses in FIG. 3 an optical device comprising an input port 
355, an output port 365, thin film filter 100 and face 1 10 and other faces. Face 1 10 is coated 
with a reflective material 120. Liou teaches in FIG. 3 that the filter can move in the z direction. 
FIG. 3 shows a pass-through state when the light beam hits the upper part of surface 110. It is 
understood that when the light beam hits the lower part with the reflector 120, light beam is 
blocked. It is also understood that when the filter moves in the z direction between a pass- 
through state and a blocking state, the light beam will hits the boundary between the upper 
surface and the lower surface (corresponding to transient state of instant claim). The difference 
between Liou and the claimed invention is that Liou does not teach the thickness of the reflector. 
Scobey et al. teaches in FIG. 2 a similar optical device. Scobey et al. teaches in col. 1 1 , lines 38- 
39 that the reflector layer is typically between about 50-200 nm thick to achieve a signal loss of 
less than 0. 1 dB. One of ordinary skill in the art would have been motivated to combine the 
teaching of Scobey et al. with the optical device of Liou because the thickness taught by Scobey 
et al. achieves very small signal loss. Thus it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to choose of thickness of 50-200 nm, as taught by 
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Scobey et al. 5 in the optical device of Liou because the thickness taught by Scobey et al. achieves 
very small signal loss. 

Regarding claims 18-19, Scobey et ah teaches FIG. 21 cascading two or more optical 
devices for dropping a plurality of wavelengths. 

8. Claims 9-1 1 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liou 
and Scobey et al. as applied to claims 8 and 18-19 above, and further in view of Li et al. (U.S. 
Patent 6,707,960 B2). 

Liou and Scobey et al. have been discussed above in regard to claims 8 and 18-19. The 
difference between Liou and Scobey et al. and the claimed invention is that Liou and Scobey et 
al. do not teach a dual fiber collimator. Dual fiber collimator is well known in the art. For 
example, Li et al. teaches in FIG. 1 A and FIG. IB the use of dual fiber collimator in an 
application similar to Liou. By comparing FIG. 1A and FIG. IB of Li et al. and FIG. 3 of Liou, 
one of ordinary skill in the art would have recognized that it is obvious to replace the two 
collimators 350 and 370 with a dual fiber collimator. One of ordinary skill in the art would have 
been motivated to combine the teaching of Li et al. with the modified optical device of Liou and 
Scobey et al. because a dual fiber collimator reduces space and simplifies alignment between the 
collimator and the filter. Thus it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use a dual fiber collimator, as taught by Li et al., in the 
optical device of Liou and Scobey et al. because a dual fiber collimator reduces space and 
simplifies alignment between the collimator and the filter. 
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9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liou and Scobey 
et al. as applied to claims 8 and 18-19 above, and further in view of Hubbard (U.S. Patent 
5,506,053). 

Liou and Scobey et al. have been discussed above in regard to claims 8 and 18-19. The 
difference between Liou and Scobey et al. and the claimed invention is that Liou and Scobey et 
al. do not teach using oxide for the reflector material. Hubbard teaches in col. 2, lines 53-59 that 
metals and metal oxides including gold, silver, indium oxide, tin oxide and indium tin oxide can 
be used for reflective layer for infrared light. One of ordinary skill in the art would have 
combined the teaching of Hubbard with the modified optical device of Liou and Scobey et al. 
because the substitution of the known oxide material for gold or silver as reflective layer would 
have yielded predictable results to one of ordinary skill in the art at the time of the invention. 
Thus it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use oxide as reflective material, as taught by Hubbard, in the modified optical device of 
Liou and Li et al. because the substitution of the known oxide material for gold or silver as 
reflective layer would have yielded predictable results to one of ordinary skill in the art at the 
time of the invention. 

10. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liou and 
Scobey et al. as applied to claims 8 and 18-19 above, and further in view of Pan et al. (U.S. 
Patent 5,742,712). 

Liou and Scobey et al. have been discussed above in regard to claims 8 and 18-19. The 
difference between Liou and Scobey et al. and the claimed invention is that Liou and Scobey et 
al. do not teach a relay. Liou teaches using a positioner for moving the filter and Scobey et al. 
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teaches in FIG. 14 electromechanical actuator for moving the filter. It is understood that any 
mechanical device can be used for moving the device as long as the device can provide adequate 
force, accuracy and speed. Pan et al. teaches in FIG. 1 relay 12 for moving a filter in an 
apparatus similar to that of Liou and Li et al. One of ordinary skill in the art would have 
combined the teaching of Pan et al. with the modified optical device of Liou and Li et al. because 
the substitution of the known relay for a positioner or mechanical pivot would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. Thus it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to use 
relay for moving the filter, as taught by Pan et al.. in the modified optical device of Liou and Li 
et al. because the substitution of the known relay for a positioner or mechanical pivot would have 
yielded predictable results to one of ordinary skill in the art at the time of the invention. 
11. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liou (U.S. 
Patent 6,292,299 Bl) in view of Baumeister et al. (U.S. Patent 5,333,090). 

Regarding claim 15, Liou discloses in FIG. 3 an optical device comprising an input port 
355, an output port 365, thin film filter 1 00 and face 1 1 0 and other faces. Face 1 1 0 is coated 
with a reflective material 120. Liou teaches in FIG. 3 that the filter can move in the z direction. 
FIG. 3 shows a pass-through state when the light beam hits the upper part of surface 1 10. It is 
understood that when the light beam hits the lower part with the reflector 120, light beam is 
blocked. It is also understood that when the filter moves in the z direction between a pass- 
through state and a blocking state, the light beam will hits the boundary between the upper 
surface and the lower surface (corresponding to transient state of instant claim). The difference 
between Liou and the claimed invention is that Liou does not teach the thickness of the reflector. 
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Baumeister et al. teaches in FIG. 5 the relation between thickness and loss. Baumeister et al. 
teaches in col. 5, line s40-41 that the preferable thickness is (2N- 1)^/8. One of ordinary skill in 
the art would have been motivated to combine the teaching of Baumeister et al. with the optical 
device of Liou because it gives minimal loss. Thus it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to choose a thickness as taught by 
Baumeister et al. in the optical device of Liou because it gives minimal loss. 

Regarding claims 16-1 7. the equation t(sin0)=nA, is an inherent characteristic based on 

optics. 

Response to Arguments 

12. Applicant's arguments filed 27 July 2007 have been fully considered but they are not 
persuasive. 

The Applicant argues that the Liou discloses a tunable optical filter that requires the filter 
to move along at least two axes in order to operate. The Examiner disagrees. Liou teaches in 
FIG. 3 that the filter can move in z direction and x direction. The wavelength that passes through 
the filter in the pass-through mode depends on the filter in the x axis. The filter position in the z 
direction determines whether the filter is in the pass-through mode or blocking mode. Either 
Liou expressly teaches the above or it is obvious to one of ordinary skill in the art. For example, 
Liou teaches in FIG. 2, step 210 movement along a constant wavelength channel line (i.e., the z 
axis). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shi K. Li whose telephone number is 571 272-3031. The 
examiner can normally be reached on Monday-Friday (7:30 a.m. - 4:30 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Jason Chan can be reached on 571 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ski 

. 2 January 2008 




Shi K. Li 
Patent Examiner 



